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PROBLEM TO BE SOLVED: To efficiently and stably obtain a stretched film in a required size having 
no irregular phase difference due to inhomogeneous stretching by using a polycarbodiimide having a 
specified range of glass transition tamp. SOLUTION: This phase plate consists of a stretched film of 
polycarbodiimide expressed by formula -(R-N=C=Nn - and having 0 to 150 deg.C glass transition temp. 
In formula, R is a bivalent org. group, n is 1 or an integer >=2. A polycarbodiimide having <0 deg.C 
glass transition temp, is not preferable because the film is in a rubber state at normal temp, and is not 
easily handled. If the glass transition temp, exceeds 150 deg.C, the crosslinking reaction easily 
proceeds at the heating temp, for stretching treatment and the film causes coloring, hardening or 
embrittlement. Considering the handling property and inhibiting property against crosslinking, the glass 
transition temp, of polycarbodiimide is preferably controlled to 30 to 140 deg.C and especially, 50 to 
120 deg.C. 
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[0013] For example, a proper organic solvent or the like used when 
polycarbodiimide is formed can be used as a solvent for preparing the 
solution of polycarbodiimide. Examples thereof include halogenated 
hydrocarbons such as tetrachloroethylene, 1, 2 dichloroethane and 
chloroform; ketones such as acetone, methyl ethyl ketone, methyl isobutyl 
ketone and cyclohexanone,' cyclic ethers such as tetrahydrofuran and 
dioxane; and a mixed system thereof. 
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damages caused by the use of* this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable phase contrast plate for compensation of the phase 
contrast in the liquid crystal display panel which has a wavelength dependency in a birefringence, and the 
manufacture approach of excelling in the production stability. 
[0002] 

[Background of the Invention] There may be the need of compensating phase contrast with a liquid crystal 
display panel since there is a problem to which a display colors it by the phase contrast by the birefringence, or 
contrast falls, the phase contrast by the birefringence is then different for every wavelength like STN mold 
liquid crystal, and a wavelength dependency may be shown. Although there is also a method which 
superimposes the liquid crystal display panel in which the same phase contrast property is shown as a cure 
against compensation of this phase contrast conventionally, since there is a difficulty that the advantage of 
liquid crystal display panels, such as a lightweight thin shape, is checked with problems, such as bulky-izing 
and a raise in Shigekazu, compensation with the phase contrast plate which consists of an oriented film is 
considered. 

[0003] What consists of a polycarbonate or polysulfone was known as a phase contrast plate which consists of 
the oriented film (JP,2-42406,A). However, the polycarbonate system phase contrast plate of the 
correspondence nature to the liquid crystal display panel in which a wavelength dependency is shown was 
inadequate, and the scarce trouble was in compensation nature. Moreover, with a polysulfone system phase 
contrast plate, there was a trouble that heat deflection temperature was high and it was difficult for extension 
conditions to take advanced homogeneity and for residual stress to obtain locally the phase contrast plate of size 
required for variation or the liquid crystal display panel which becomes empty without extension 
nonuniformity. 
[0004] 

[The technical technical problem of invention] This invention is excellent in the correspondence nature to the 
wavelength dependency of the phase contrast by the birefringence, is excellent in compensation nature, such as 
a liquid crystal display panel, and makes a technical problem development of the phase contrast plate which can 
form easily without extension nonuniformity the thing of size required for a liquid crystal display panel, and is 
excellent in the stability of production. 
[0005] 

[Means for Solving the Problem] This invention is a general formula. : hr-n-c-n>- 

(-- however, R is the organic radical of bivalence and n is 1 or two or more integers.) - it is expressed and the 
phase contrast plate characterized by glass transition temperature consisting of an oriented film of the poly 
carbodiimide which is 0-150 degrees C is offered. 
[0006] 

[Effect of the Invention] When glass transition temperature consists of a poly carbodiimide which is 0-150 
degrees C Controlling the hardening reaction of a carbodiimide and maintaining transparent and colorless nature 
good, heating softening is carried out and operability can improve extension processing. It can obtain with the 
sufficient stability of production of the oriented film of the need [ that no phase contrast nonuniformity by 
extension nonuniformity is ] size efficiently, and the phase contrast plate which is excellent in the 
correspondence nature to the wavelength dependency of phase contrast applicable to the STN liquid crystal 
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, display panel of high-speed respoa^ility etc. can be obtained. 

• [0007] M V 

[Embodiment of the Invention] TRl^hase contrast plate of this invention is a general formula. : -tR-N-c-u^ 

(- however, R is the organic radical of bivalence and n is 1 or two or more integers.) « it is expressed and glass 
transition temperature consists of an oriented film of the poly carbodiimide which is 0-1 50 degrees C. It has the 
structural unit expressed with said general formula by using organic diisocyanate as a monomer component as 
the poly carbodiimide, and glass transition temperature should just be 0-150 degrees C. 
[0008] Incidentally as the aforementioned organic diisocyanate For example, 2 and 4-tolylene diisocyanate, and 
2, 6-tolylene diisocyanate, 1 -methoxypheny -2, 4-diisocyanate, and 4 and 4'-diphenylmethane diisocyanate, 3, 
3-dimethoxy -4, 4'-diphenylmethane diisocyanate, and 3, the 3'-dimethyl -4, 4-diphenylmethane diisocyanate, 
Although one sort, such as 4 and 4'-diphenyl ether diisocyanate, and 3,3'-dimethyl-4,4'- 
diphenyletherdiisocyanate, omicron-tolylene diisocyanate, or two sorts or more are used, it does not limit to 
these. 

[0009] although the poly carbodiimide may form organic diisocyanate by the method with the method proper in 
an organic solvent made to react to the bottom of existence of carbodiimide-ized catalysts, such as phospholene 
oxide, (JP,2-292316,A, JP,4-275359,A, J.appl.Polym.Sci.21, PP(s)1999 (1977:L.M.Alberino etc.)) - this 
invention - if - in order to attain the desired end, such as extension nonuniformity control, it is required to be 
the poly carbodiimide whose glass transition temperature is 0-150 degrees C. 

[0010] glass transition temperature ~ the less than 0-degree C poly carbodiimide - near ordinary temperature - 
the shape of rubber sake ~ handling - hard - the temperature control at the time of extension processing etc. is 
difficult, and the phase contrast plate by which quality was stabilized is hard to be obtained. On the other hand, 
also in the poly carbodiimide to which glass transition temperature exceeds 1 50 degrees C, crosslinking reaction 
becomes easy to advance by whenever [ stoving temperature / which enables extension processing ], and 
problems, such as coloring-izing and ******, are generated. 30-140 degrees C of glass transition temperature of 
the poly carbodiimide which can be used more preferably than points, such as handling nature and crosslinking 
reaction control nature, are 50- 1 20 degrees C above all. 

[001 1] In addition, as an example of the phospholene oxide used for the above mentioned carbodiimide-ized 
catalyst, l-phenyl-2-phospholene-l -oxide, 3-methyl-2-phospholene-l-oxide, l-ethyl-2-phospholene-l -oxide, 1- 
ethyl-2-phospholene-l -oxide, 3-methyl-l -phenyl phospholene, 3-phospholene isomer, etc. are raised. 
[0012] Although a phase contrast plate can be formed by producing the poly carbodiimide by the proper method 
and carrying out extension processing, it is the approach of carrying out extension processing of the film 
production which the manufacture approach more desirable than points, such as the stability of quality and 
productive efficiency, carried out flow casting desiccation of the solution by the solvent of the poly 
carbodiimide by proper methods, such as the casting method, and obtained. 

[001 3] Proper things, such as an organic solvent used as a solvent for preparing the solution of the poly 
carbodiimide in case the poly carbodiimide is formed, for example, can be used. Incidentally as the example, 
the ketones like the halogenated hydrocarbon like tetrachloroethylene, 1 ,2-dichloroethane, or chloroform, an 
acetone and a methyl ethyl ketone, methyl isobutyl ketone, or a cyclohexanone, the cyclic ether like a 
tetrahydrofuran or dioxane, those mixed stock, etc. are raised. 

[0014] As a drying temperature of the flow casting layer of the poly carbodiimide solution, 60-120 degrees C is 
more desirable than points, such as film fracture at the time of the extension processing by control of the 
dependability on the strength and handling nature of the film obtained, and crosslinking reaction, and 
prevention of poor extension, above all 50-150 degrees C. The phase contrast property of the phase contrast 
plate made into the purpose etc. may determine the thickness of the film to form suitably. Especially generally 
5-300-micrometer 500 micrometers or less are set to 10-200 micrometers above all. Incidentally phase contrast 
is computable as a product (**n-d) of the refractive-index difference (**n) of a birefringence, and the thickness 
(d) of a phase contrast plate. 

[0015] Proper methods, such as for example, the roll extending method, the long gap ****** method, the tenter 
extending method, and the tubular extending method, can perform extension processing, and it can take proper 
extension methods, such as one shaft and two shafts. Processing temperature has 40-120 degrees C more 
desirable than points, such as control of crosslinking reaction, and prevention of extension nonuniformity, 
above all 150 degrees C or less. At low temperature, such as ordinary temperature, it is easy to produce a 
fracture problem etc., and lacking in extension processability. 
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n [0016] Although the uniaxial-stre^ring processing extended only to an one diction like the above is sufficient 
as extension conditions, biaxial-^^wiing mode of processing and its biaxial-^^Bhing mode of processing 
extended above all in the two direSons which intersect perpendicularly are more desirable than points, such as 
relaxation of the property which tends to be torn by shock-proof improvement and the one direction. The 
extension conditions in that case have 1 . 1 to 1 .6 times twice [ one to ] as desirable as points, such as the stability 
of quality, above all to the direction which intersects perpendicularly with 1 .2 to twice, and its direction above 
all 1 .1 to 5 times to a predetermined one direction. In addition, although the sequence of the extension 
processing to two directions which intersect perpendicularly is arbitrary, mode of processing of every an one 
direction made to get mixed up in time than the coincidence extension to two directions is more desirable than 
points, such as the stability of quality. 

[0017] Two or more sheets can be superimposed and used for the phase contrast plate of this invention for the 
purpose of accommodation of phase contrast etc. Moreover, it can also be used for the phase contrast plate 
which consists of an oriented film of an other type polymer, superimposing. There is especially no limitation 
about the class of other type polymer which forms the oriented film, for example, a polycarbonate, polyester, 
polysulfone and polyether sulphone, polystyrene and polyolefine, polyvinyl alcohol and a cellulose acetate 
system polymer, a polyvinyl chloride, polymethylmethacrylate, etc. are raised. 

[0018] Furthermore, the phase contrast plate of this invention can be used also as a layered product with a 
polarizing plate. A proper thing can be used for the polarizing plate, and there is especially no limitation. The 
polarization film which consists of what generally processed and extended the film which consists of a 
hydrophilic macromolecule like polyvinyl alcohol by the dichromatic dye like iodine, a thing to which the 
plastic film like a polyvinyl chloride was processed and orientation of the polyene was carried out, or the thing 
which covered the polarization film by transparent protection layer is used. 

[0019] In addition, transparent adhesives thru/or a binder can be used for the laminating of phase contrast 
plates, a phase contrast plate, and a polarizing plate, for example. There is especially no limitation about the 
class of the adhesives etc. What does not require a hot process in the case of hardening or desiccation is 
desirable, and what does not require hardening processing or the drying time of long duration is more desirable 
than the point of change prevention of the optical property of a configuration member. This adhesive layer etc. 
can also be made into the gestalt which attaches to a phase contrast plate beforehand if needed, and can be 
pasted up on adherends, such as a liquid crystal display panel. In that case, it is desirable to install tentatively 
and protect a separator etc. until it presents practical use with an adhesive layer etc. 

[0020] The phase contrast plate of this invention can be used for the various applications aiming at control of 

phase contrast. It can use for compensation of the phase contrast in what shows a wavelength dependency to the 

phase contrast by the birefringence etc. preferably like a STN liquid crystal display panel especially. 

[0021] 

[Example] 

an example 14 and the 4'-diphenylmethane diisocyanate 500 section (the weight section -) the following - 
being the same - among the tetrahydrofuran of 3 -methyl- 1 -phenyl phospholene 3 section content The solution 
of the poly carbodiimide whose glass transition temperature which was made to react for 6 hours and was 
obtained at 60 degrees C is 78 degrees C is applied on a stainless steel foil. It dried for 15 minutes by 100- 
degree C hot blast, the film with a thickness of about 100 micrometers was formed, it was separated from the 
stainless steel foil, it extended 1 .5 times to the one direction at 80 degrees C, and the phase contrast plate was 
obtained. 

[0022] An example 22 and the 4-tolylene diisocyanate 500 section The inside of the tetrahydrofuran of 3- 
methyl-1 -phenyl phospholene 6 section content, Apply the solution of the poly carbodiimide whose glass 
transition temperature which was made to react for 12 hours and was obtained at 60 degrees C is 78 degrees C 
on a stainless steel foil, dry for 30 minutes by 90-degree C hot blast, form a film with a thickness of about 100 
micrometers, and it is separated from a stainless steel foil. It extended 1.4 times to the one direction at 100 
degrees C, and the phase contrast plate was obtained. 

[0023] The example 14 of a comparison, and the 4-diphenylmethane diisocyanate 500 section The inside of the 
tetrahydrofuran of 3 -methyl- 1 -phenyl phospholene 2 section content, Although applied the solution of the poly 
carbodiimide which is 230 degrees C on the stainless steel foil, and the glass transition temperature which was 
made to react for 2 hours and was obtained at 60 degrees C dried for 1 5 minutes by 100-degree C hot blast, 
formed the film with a thickness of about 100 micrometers, separated it from the stainless steel foil and tried the 
extension processing to an one direction at 100 degrees C There is no flexibility in a film and it fractured, and 
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tlso tried, the phase contrast 
ted. 



[0024] The example of comparison hexamethylene-di-isocyanate 500 section The inside of the 
tetrahydrofuran of 3-methy 1-1 -phenyl phospholene 3 section content, Although applied the solution of the poly 
carbodiimide which is -5 degrees C on the stainless steel foil, and the glass transition temperature which was 
made to react for 6 hours and was obtained at 60 degrees C carried out reduced pressure drying at the room 
temperature, formed the film with a thickness of about 100 micrometers, separated it from the stainless steel foil 
and tried the extension processing to an one direction at 40 degrees C The phase contrast plate which can be 
used for a room temperature by a film contracting gradually if a temperature fall is carried out was not obtained. 

[0025] The phase contrast plate which consists of an extension object of a polycarbonate film with an example 
of comparison 3 thickness of about 100 micrometers was used. 

[0026] The wavelength dispersion nature of the phase contrast plate obtained in the evaluation trial examples 1 
and 2 and the example 3 of a comparison was investigated. The result was shown in drawing 1 . In drawing, an 
axis of ordinate shows the rate of the phase contrast of each wavelength light (lambda) on the basis of the phase 
contrast (**nd) of 550nm wavelength light. Drawing shows that the phase contrast plate of an example has 
wavelength dispersion nature higher than the example of a comparison. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/1/2005 



JP,09-281337,A [CLAIMS] Pa 8 e 1 of 1 

* NOTICES * ^ 

JPO and NCIPI are not respo^Kble for any 

damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula : -<R-n=c=n) f 

((R is the organic radical of bivalence.) However, n is 1 or two or more integers.) The phase contrast plate 
characterized by being expressed and glass transition temperature consisting of an oriented film of the poly 
carbodiimide which is 0-150 degrees C. 
[Claim 2] General formula : -»-n=c«k»h- 

((R is the organic radical of bivalence.) However, n is 1 or two or more integers.) The manufacture approach of 
the phase contrast plate characterized by carrying out extension processing of the film production which was 
expressed, carried out flow casting desiccation and obtained the solution by the solvent of the poly carbodiimide 
whose glass transition temperature is 0-150 degrees C. 



[Translation done.] 
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